The binding of leukotriene C4 and leukotriene D4 to membranes of a smooth muscle cell line (BC3H1) and evidence that leukotriene induced contraction in these cells is mediated by thromboxane, protein and RNA syntheses.
Leukotriene C4 (LTC4) and leukotriene D4 (LTD4) are important mediators of anaphylaxis and induced thromboxane (TxA2) synthesis in vivo and in vitro. The mechanism by which this occurs is not known and the cellular source of leukotriene (LT) induced TxA2 has not been identified. To obtain insights into this problem we have established an in vitro system using the BC3H1 murine smooth muscle cell line. A membrane fraction obtained from these cells contained binding sites for [3H]LTC4 having high specificity and affinity. Binding of [3H]LTC4 was saturable, specific and reversible with a dissociation constant (KD) of 33 +/- 16 nM and a maximum number of binding sites (Bmax) of 25 +/- 6 pmol/mg membrane protein. However, the amount of [3H]LTD4 specifically bound was considerably less than that of [3H]LTC4. LTC4 and LTD4 induced these cells to contract, a process which was blocked by inhibitors of cyclooxygenase and thromboxane synthetase. Using a radioimmunoassay, we have shown that the level of TxB2 (a stable metabolite of TxA2) was increased in response to LTC4 and LTD4 treatment in a dose-dependent manner. Cycloheximide, a protein synthesis inhibitor, and actinomycin D, an inhibitor of RNA synthesis, were found to inhibit both LTC4- and LTD4-induced TxB2 synthesis and cellular contraction. Arachidonic acid, in the absence of LT, increased the levels of TxB2 synthesis and contraction even in the presence of cycloheximide and actinomycin D. These data are consistent with the hypothesis that the rate-limiting step in LT-induced TxB2 synthesis is the formation of free arachidonic acid, a process which requires RNA and protein synthesis.